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1 . An electrical connector memtjer ccnprising a cxjnnector shell having a for- 
. ward mating end, a ring fixedly mounted ooncentrically on said shell adjacent 
to said forward mating end, said ring being formed of a material different than 
that of said shell, and said ring erbodying a surface engageable by a mating 
connector inanber , 

7. An electrical connector ccnprising mating first and second connector 
menisers each having a shell, a ring fixedly mounted on said one ccamector 
-raottoer shell, said ring being formed of a material, having physical properties 
different frcri thiat of said one connector member shell, arri said ring and said 
seoonc*. connector manber having cooperating s\irf aces which engage each other 
vihen S5d.d first ind seccaid connector menibers are mated. 
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COMMONWEALTH OF AUSTRALIA 
PATENTS ACT 1952-1969 

COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED 
"AN ELECTRICAL CORRECTOR ARRANGEMENT" 



The following statement is a tull description of 
this invention, including the best method of 
performing it known to us:- 
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Itie present invention relates generally to an electrical connector and, 
more particularly, to a novel construction of the receptacle shell of a 
cx>nnector. . 

It is cannon practice in the connector industry to manufacture the recep- 
tacle shell and plug barrel of an electrical connector of a relatively soft 
and lightweight material, such as aluminium or bronze. For self -locking 
connectors, it is also desirable to provide ratcheting teeth on the forward 
mating end of the receptacle shell, v^hich are engageable by a locking ring 
carried by the coupling nut which i s rotatably mounted on the plug bairel. 
Also, it is <!crtiton practice to provide nolcorizing keyways on the inner periph- 
ery of the receptacle shell v*iich are engaged by matching keys formed on the 
plug barrel. The cost of fabricating ratchet teeth cind keyways in a one-piece 
conn*=%ctor shell is relatively high. Because of the soft material of the afore- 
mentioned receptacle shells, the ratchet teeth would v;ear relatively rapidly 
if a wear resistant protective layer were not provided for the shell. Thus, 
it is necessary' to electroplate or ' ^thervwdse provide a wear resistant protect 
ive layer on the surface of the shell to minimize the v;ear of the ratchet teeth. 
Such a platinq process adds to tJie cx3st of manufacture of the connejctor. Als«>, 
it is possible tliat the plating may Ibecxxne chipped or wear after a numbeer of 
couolings and uncouplings of the connector. 

It is theref<3re an object of tiie present invent ion to provide an in;j:>rov(.:<:l 
construction of the receptacle shell of: an electrical connector embodyinti 
ratchet teeth, polarizing keyways or sinular ccmp].e:< sh.ar)ec:] surfaces, whicri 
may be manufactured at lower cost ajxi wil]. avoid tlie vAztar artl platinq chi|jpinq 
problens associated with present connectors utilizinq soft material shells or 
plated shells, respectively. 

Accordingly, there is provideci an electrical connector mexrijer comprisinQ 
a connector shell having a forward laatinq end, a rina fi.xeily mounted conc€:n^- 
rically on said shell adjacent to said forward iratiiiq ei::-!, said ring beinc 
formed of a materia] different than ti"iat of said shell, >ind said ring errJx>d\- 
ing a surface engaceable by a nvitxnq connector menl)er. 

The connector shell described Ixjlo^* has a separate nose ring fixedly 
mounted concentrically adjacent to tJie forward mating end of the shell. Th<:- 
ring embodies a surface which is enqaqeable b>' a rating connector me5T±>er. 
For example^ tlie nose ring niay eoi-xxty ratchet teeth wlnich are engagealDle hy 
a locking ring carried b^' the coupli nq nut on tlie mating connector niGivixir, c r 
keyways whj.ch are engaged by keys fomie:! on the shell of the mating conriector 
nern^jer. The nose ring is formad of a nraterial v;hiich is different th.-;r: thciv. 
of the shell up-on v;l'iich it is rrount:eq. Por example, tiie ring nvvy 1>.^ fior.i.r.v' 
of a material v;hich is liairder tlnan tiio rr«aterial of the she] 1. The ccsr :r" 
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forming the ratchet teeth and keyways on a separate narrow ring is less than 
that for manufacturing such shapes on a connector shell. Furthermore, by the 
use of a hard ring embodying ratchet teeth, the need for electroplating or 
otherwise protecting the engaging surface of the shell is eliminated, thereby 
further reducing manufacturing costs. In addition, by eliminating the elec- 
troplating layer, plating chipping is also eliminated, thus providing a 
connector which has a longer useful life. 

In order that the invention may be readily carried into effect it will 
now be dc .%^A:juDed in detail by way of example with reference to the accatpan- 
yina dicr.>?ings in which: 

Fig. 1 is a fragmentary, partial longitudinal se-:t^conal view of a fully 
mated electrical connector embodying the novel receptacle shell construction 
of the present invention utilizing a se-jarate nose ring; 

Fig. 2 is an elevational view of tlie locking ring utilized in the connec- 
tor illustrated in Fig. 1; 

Fig. 3 is an enlarged fragmentary sectional view showing hw the nose 
rinq is mounted on the forward mating end of the receptacle shell; 

Fiq. 4 is a partial longitudinal sectional view through the nose ring; 

Fig. 5 is a front ena view of the nose ring; 

Fiq. f> is an enJargeix^ f ragrnentar\' sectional view similar to Fig. 3 show- 
inc^ an alternate form of a nose ring wtii.ch nk^iy ix-? mounted on the forward end 
of a receptacle she! 1 ; and 

^iq. 7 is a longitudinal sectional v\(j^ through the nose ring of thie t^^- 
uti/l izGd in the embodiment illust-ated in Fiq, 6. 

^erring new to the drav/ings in detaiJ , there is illustrated in FigS, 1 
t.o 5 an electrical connector an±)odying one form of the nose ring of the 
uresent invention . 

Referring to Figs. 1 .uxl 2, the corinc\n:or 10 ccmprises a plug 12 and a 
ni.at.ing receptacle 14 whicn are shown in tJioir fully mated comUtion. The 
pluq cixrprises a barrel 16 surroundinq an i insulator insert asseinl-jly 18 cont- 
aining a plurality of socket contacts 20, -n}y one being shown. The recept- 
acle 14 comprises a shell 22 surrounding an insulator insert assonbly 24 
containing a plurality of pin contacts 26 each adapted to mate with a corres- 
r>":>nding socket contact 20 whien the plug ajid receptacle are interengaged. Thi..^ 
receptacle is shewn as being mounted on a movonting plate 30 by a jani nut 32. 

A coupling ring 34 is rotatably nx^Lunb^ on the plug barrel 16, and ls 
^leld against axial movement on the barrel lyy- a retaining rinq 36. The coup]- 
inq ring is preferably in the form of a conventional coupling nur having 
scrf*^ thireads 38 on its internal sxirface adapted to engage with r-u-itchinq 
r.cre^A,^ threads 40 on the e:<terior surface of the forward oiyci of tiie shelJ Jj. 

- 3 - 
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Polarizijig keys,42||^on]y or^ shown, are £oxined on the e3cterior svirface of 

the forward erd' df.>jthe^^barrel 16. The keys are adapted to slide in matching 
lOTigitudinaliy exteidin^ 44 formed in the int^ior surface of the for- 

end of th^^^^Se^^ 

A separate, riarxa< rioee ring 45 is provided which is fixedly mounted in a 
concentric relationship to the shell 22 in an annular recess 46 formed in the 
forward mating end of the shell. The nose ring is formed of a material diff- 
erent than that of the shell 22. For example, the shell may be formed of a rel- 
atively soft, lightweight material sxxih as alxininium or bronze, which is easily 
machined, and is relatively inexpensive, while the nose ring may be formed of 
a hcondei- material, such as stainless steel. The nose ring is formed on its 
outer perif*iery with ratchet teeth 47. Preferably the ring is dimensioned 
axial] y so that its forward end 48 will bottom out against a forwardly facing 
shoulder 49 on the barrel 16 when the connector members 12 and 14 arc fully 
mated to provide RFI protection, 

A locKing ring 52, vAiich can best be seen in Fig/ 2, is carried by tlie 
coupling nut 34. The locking ring is mounted in an annular groove 54 formed in 
the interior surface of the coupling nut beliind the screw threads 38 thereon. 
When t}ie connector members are fully mated, the locking ring 52 is axial ly 
aligned with the rear po r tion of the nose ring 45 as seen in Fig. 1. 

R£?f erring again to Fig. 2, the locking ring comprises a resilient split ring 
58 prcTv'idinq a gap 60 between the two free eixls of the ring. Radially uTvvardly 
exterding resilient projections 62 are formed on the ring, preferalDl'>' by i^w^u^~ 
dly bent portions of the ring. The depth of the groove 54 is such tJiat when 
the lockiiig ring 52 is mounted ii, the groove, the projections will extei^d rad- 
ially inwardly from the interior surface of the coupling nut into gro:)ves 56 
formed 1 /etween the ratchet teeth 47 on the nose ring 45. 

The forward portions66 of the ratchet teeth slcint inwardly toward the lead- 
ing odoe 48 of the nose ring 45. 

Durijig initial mating of the plug with the receptacle, the coupling nut 
34 is rotated in the clockwise direction, as viewed from the rear of the plug, 
causing the threads 38 and 40 to interengage thc^reby pulling rhe plug barrel 
16 forwardly so that the contacts 20 and 26 will mate. During initial rotation 
of the coupling nut, the locking ring 52 is remote fron the threads on the 
rec^ptac^'e shell so that it does not. impose any restriction to irating of the 
conn<^ctor noiibers. During the last turn of the coupling nut, the projections 
62 on the locking ring will ride up over the inclined surfaces 66 on the ratciiet 
teeth under relatively low force. During tiiis period, the bent end projection 
<V1 v/i)l defonn radially outv/ardly causing the gap 60 betv;een the free end of 
the spring 62 to shorten slightly. After the locking ring passes over die t-.jr^ 

- 4 - 
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of : the inclined surfaces 66, the projections 62 will snap into the grooves 56 
on the ring 45 providing a tactile indication of ccmplete locking and, hence, 
mating of the oonniector assaribly. m order to unlock and uncouple the conn- 
ector 10, the coupling nut 34 is rotated in a counterclockwise direction with 
a hi^ torque to force the projections 62 of the locking ring out of the 
grooves 56. 

While the nose ring 45 has been disclosed as having ratchet teeth formed 
on its outer periphery, the ring could be formed with an annular groove adjac- 
ent to the rear edge of the ring, and with a sloping circiimf erential ly contin- 
uous ramp corresponding to the inclined surfaces on the ratchet teeth 66, such 
as ertbodied in the forward end of the receptacle connector shell, other forms 
of ratchet teeth or corplex locking shapes could also te utilized on the nose 
ring 45. 

The nose ring may be fixed to the forward end of che receptacle sheJ.l by 
any of many conventional fabrication techniques including shrink fitting, 
press fitting, welding, adhesives, etc. 

An alternative form of the nose ring of the invention, generally desig- 
nated 45', is illustrated in Figs. 6 and 7. In this c^dxxiiment, the nose ring 
is formed on its outer periphery witli ratchet teethi 56' siiuilar to the ratchet- 
teeth 56 on the nose ring 45. In addition, the nose t ing 45 ' is formed with 
polarizing keyways 44' in its inner surface which are ejiqagealjle by matching 
keys formed on the outer surface of the plug barrel, not shown. The rear 
portion 70 of the nose ring 45' fits within an annular recess 72 fomied in the 
inner surface of the receptacle shell 22'. The rijig 45' may be fixedly iraunt- 
ed on the forward end of the shell 22' by any of the tecliniques disclosed 
abcjve in connection with the mounting of the nose ring 45 on tlie shell 22 in 
the first anbodiment of the invention. 

ThoB, the present invention provides a ccnplex shaped nose ring whicli is 
fiJMdly mounted on the forward end of a connector shell. The ring is formod 
of a material different tJian that of the shell, and t\'pically of a harder 
material so that it will not be subject to wear when engaged by surfaces on 
the mating connector member, such, as locking elements, polarizing keys or the 
like. Hie nose ring of the present invention avoids tlie necessity of provid- 
ing a special wear resistant protective coating, such as typically providt>' by 
electroplating on the receptacle shell. Furthermore, tlie cost of machining 
or otherwise forming ccnplex shapes on tlie narrow nose ring is less than tJiat 
required for forming the same shapes on a cjtandard connector shell. Thus, 
the connector member of the present invention is loss ocijensive to manufacture 
than conventional connectors having ccjmtr.la.x shaiJes or^ tJ->c forw.ird c^nds of t±.t.' 
shells, electroplating is not rernjircxl, und v/ear of the eiicnginq i-olari/. mq AP*i 



locking p&trts, for exarrple, is sxabstantially redxjced. 
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The claims defining the invention are as follows: 
1. An electrical connector ccnprislng a connector shell having a for- 

"^tlng ena. a ring fiddly ™trically on said shell adjacent 

thatof sa.d ^1, and said ring e„t«,ying a surface engageable b, a ^tlng 

cx>nnector inember. ^ 

^ -f ??, ' °^ ^ *an that of 

said snell. 

^ 'urfa^ oJT'r' ^^^^ '^'^^ ^^"^ ^ °^ ^' 

UJ surface of said ring is a complex shaped surface. 

*Q 4 An electrical connector n«*er as claimed in claim :., v*erein said shaped 
sm-facs emprises a plurality of ratchet teeth. 

■—tor as clal^ in clai. 3, wherein said shap^i 

ourface ccmprises a plurality of polarizing kevvays 

6. An electrical connector ^r as set foitt in clai™ 1, wherein said ring 
h.s e,:posed inner and outer peripheries, ratchet teeth being fon^ on said 
outer periphery, and polarising Relays being fom«d on said inner periphery 
.• . An electrical connector c^prising noting first ^ second connector 
-*ers ea* having a shell, a ring fi.«ily ^ ^^^^ 

-*er Shell, said ring being for^ of a „«teria: tavlng physical properties 
.Ufer^t fro. that of said one c.™^. ^ ,,,,,, ^ ,,,, ^ 
s«.-ond connector „«*er having c.x>^rating surfaces *ich ™ each other 
-hen said first and second connector makers are nated 

surface of said ring ca,prises ratchet teetj, for™«3 on the outer periphery of 
said ring and said cooperating surfa,. of said secoM connector ^r7. 
provided ^ a locking ring carried ^ . c«.pling nut rotatably „r=unted on said 
record connector member shell. 

An electrical co^^ctor as clai^ in clai™ 7. v.i,erein said cooi=erat<ng 
surfaces are provided by polarlzi^ te>«ays and ...ys „n said ring and said 
second connector member shell. 

'■'<■ An electrical connector as clai.^ ir, clain, 8. wherein said second conn- 
-^<^r „^^r Shell is slidable within said first c„™,ector ^ shell, and 
»:.,d cooperating surfaces also include p.lai-izing teyways arrf keys on the 
n^er periphery of said ring ^ on the ^tei poripherv of said second connector 
iiiaitair shell, respectively. unnecroi 

n. electrical connector as set forth in clain, io, wherein sard ring 1, 
of a material harder than that of said one cx,nnector member- shell. " 
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12. An electrical connector substantially as herein described with reference 
to Figs. 1-7 of the acoonpanying drawings. 



DATED THIS •n'JEh/TY-EIGHTH DAY OF MARCH 1985 
TTT aORPORATIC»J 
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